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Field of the Invpm 

The present invention generally relates tn am «*u j J 
to a prosthetic snrW r . ±™»yr. more specifically, it relates 

Backp-n und Art 

Australia. * " *" COn ™° n ^ ral knowledge to 
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partly because the knowledgTba^eltd ! P^eaes. This is 

biocompatible meters. tob^^TT^ ^ 
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term completions associated with using them, and to improve on ftt 
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lotot rent" V inVentlon rcfers ^Pacifically to a socket portion of a 
J«nt replacement assembly, and particularly refers ,o an acetabular 


often referred to J a "cup" * * nd «• 

pre. c^izrr 8 s r ce ' whiia °^ ts have reiiad - 

hydroxyaplte. ' «» , »««*» «*««*- roughening and 

In addition to considerable variation in the designs of the outer m 
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has been done tn order ,„ p rovid e lmproved means ^ d 0 f 

the femur (or prosthesis thereof). Forte fUS sat**™ , ■ " 
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to be r Sthe ' iC WP i0lnt been shown 

nu^h. / k, Pa " entS Wh ° requile them ' *»e are still a 

number of problems associated with their insertion for which further 
developments in the method and apparatus would be advantageous The 
present mvention is, most specifically, aimed a, improving the bone 


contacting surface of acetabular prostheses and *W t 

the problems raised above. addreSS6S ^ of 

Descriptors of the fnv^ti.n 

inserti 111 " S r° nd aSP6Ct ' 1116 P resent Mention consists in a method of 

Droc ?H 8 3 aCC ° rding t0 * e W aS ^ Ct *»*8 an arthropW ' 

procedure, the method including the steps of- ^rmroplasty . 

mean/ 1 t rin8ing 3 SUrfaCe ° f 311 a PP r °P riate i°^t orientation determining 
means mto apportion with the exposed surface of the socket portTZfT 

b) manipulating the joint orientation determining means so th a t th. 

c) forming a hole into the bone adjacent the joint orientation 

annr „!' ?, D8 ? e h °' e f ° med ' n Step (C) 35 * an 
~ y .T SiZ6d POrti ° D ° f boM fr ° m *e bone fanning the 

ioini ,o a desired depth ' ^ —-..-i 

aspect of b i a 8ing ^ b0ne engS8ing SUrfaCe ° f 3 deVice acco '^ <° *• 
aspect of the mventton into contact v*th the reamed surface of bone; and 

g) securing the device to the bone. 


It is also noted that the use of Image Guided and Robotic Guidance 

3oJ e ; Wi Y SO - ^ ^ ~ e Pla ~ ° f the according 
to pre-operative planning and anatomical landmarks. 

The device according to this invention may be used in a range of 
arthroplasty procedures, but is of particular applicability when used as a 
replacement for the acetabular component of a hip Joint. By virtue of the 
nature of its function, preferred embodiments disclose that the socket 
member as a whole, has a cotyloidal configuration with a longitudinal axis 
The frrsi : surface of the socket member includes a bearing surfl having 
radrus of curvature which is adapted to receive the counter-component of a 

sZ^Z h6ad T B femUr ^ Pr ° StheSiS « * * h * 
socket member is, according to this invention, defined by a bone engaging 

e~ £ aCC ° rd f anCe - th itS — ■ bone engaging surface is adapted to 

intZ IA* Y T faC6COmprisiD ^ Portion of me joint which the device is 
intended to replace, such as the acetabulum in a hip joint. 

Preferred embodiments of the invention disclose that the bone 
engaging surface of the socket member comprises at least a first and a second 
portion In such embodiments, the first portion extends away from a 
circumferential join with the first surface of the socket member, and the 
second portion extends away from a circumferential join with the first 
portion to an extremity. 

In further preferred embodiments, as the first portion extends away 
from its ,om with the first surface of the socket member, its cross-sectioni 
diameter may decrease at a first rate. In such embodiments, the rate of 
change m cross-sectional diameter may be linear such that the first portion 
has a frusto-conical shape. In alternative embodiments, the rate of change 
may be logarithmic, exponential or may follow any other mathematical 
expression. In yet further alternative embodiments, the rate of change may 
itself change from one to another of these mathematical expressions as the 
hrst portion extends away from its join with the first surface. 

Similarly, as the second portion extends away from its join with the 
first portion, its cross-sectional diameter may decrease at a second different 


Thl th3t 1 ^ Cr ° SS - Sectional di ^ter of the first portion. In preferred 
embochments, the rate of change will comply with a rnatW,*/ P reterred 

preferably, a hem-section or a smaller section still. In alternative 

thiol ~ * e ch ' SCUSSi ° n ° f expressions according to 

rppUcahle to ,h IT <= ° mply fr ° m para ^P h ab <™ is also 
portion to the rate of change for the cross-secional diatneter of the aecond 

AS 'l diC L a,edabove - how ^. to a preferred embodiment the first 
portion of the bone engaging surface is frusto-conical while the secoTd 

fot,rer C oTr eSaSPh9r ^ SeCt ' 0n - C °~on;f,he d Wc Ording 
. to either of these aspects of the invention, therefore, envisages the bone 
engagtng surface of the socket member including any oneTa ptaaTof 
comb.na.ions of portions having these, and other additiolj. sh^ 

In some such embodiments of the invention, for example th» h™. 

preferred l«~ ' *" Ascription outlines 

preterred structural combinations of the frusto-conical portion and oorti™ 
comprising a spherical section for the bone engaging 

Pref f red Pediments, the bone engaging surface of the socket 

^P^rical, having «, rtmnded extreml^oled 
cy the portion of the bone engaging surface comprising a spherical section 
hr other words in these particular embodiments^ Lt LZl p^on of 

llTer T* T " *° *« SmaU ~' cross-sectionsT 

diameter meets, circumferential*, with the hemisphere formed by the 
portion comprising a spherical section, and its largest cross-sectional 
diameter meets, clrcumferentially. with the first surface of the socket 
member. 


> 


10 


15 


20 


25 


30 


35 


frusto I " alt 7 atlVe erob °diments, the bone engaging surface comprises a 
Irt Z a P k " POrti ° n C ° m P risi ^ a s P h ~^ action, and a planar 

llTe2 7 T c °T isins a section of a larger fi p here *■» *• 

Such embodiments dxsclose a similar configuration to that described in the 
precedxng paragraphs. However, while the extremity of the bone engaging 
surface still has a substantially hemispherical surface, a portion of that 
surface is essentially planar. 

.mh indicated / arlier ' the SC °P* of this invention is not limited to the 
embodiments just described. There are multiple variations for the 
construction of the bone engaging surface having a plurality of portions, each 
wxth uruque shapes, which fall within its scope. However, it is noteworthy 
that the incorporation of a bone engaging surface having a combination of a 
frusto-comcal portion and portion comprising a spherical section may 
contribute considerably to the functionality and securability of the socket 
member. 

In replacing a socket portion of a joint, the fixation of the socket 
member must be able to withstand rotational and other movement 
influencing forces created during articulation of the joint. While the means 
used to secure the socket member to the bone (see below) will be of 
substantial importance in this regard, having a frusto-conical shape for a 
portion of the bone engaging surface of the invention is also of particular 
value, as such a shape has excellent side rotational stabilising capacity. 

In addition, such a shape helps to ensure that any compressive forces 
which the socket member applies to the bone during, for example, weight- 
bearing, is desirably distributed: with a frusto-conical shape, compression of 
the bone will be greatest at the largest cross-sectional diameter of the frusto- 
comcal portion, namely, around the first surface of the socket member The 
latter will, when the socket member has been inserted according to this 
invention, be located near the surface of the bone. It is desirable for the 
greatest compressive force which the socket member applies to the bone to be 
distributed at this location. This is because, if the greatest compression 
occurs in deeper regions of the bone, for example, those regions adjacent the 


extremity of the bone engaging surface of the socket member then 
bone is protected from stress and tends to weaken 

diswbutesuor'' 3 ' ° f " ^ membe ' aCCMdin 8 *» thl. invention ,o 

these portions ^^TSTbf.T ^T'^ ^ - 

When the portion comprising' sphericls^ £ '^SSl"^ 
bone engaging surface it acts as a f, )rt K 0 extremity of the 

or step is in contact ^'C *^ 'ZZ^ °° ^ ^ 

^eady outlined, among others, this is not dela^ ^ ™ 

femur ( or ^1X52 " " ^ "* " ^ °' 
socket meT SUCh emb0dlmei " s ° f *• '-endon. the firs, surface of the 

sst =11:? suriac v nt ° which " 

carbon fibre may all be appropriate As aTin^l ' or 
i ^ p nate. as an integral component of the sork a+ 

Ice ml ^ 1 Wi " 9150 be ^ ° f SUch — «^ However . 

h'Toin. i, I" ° S ° Cket membM rePreSen,S -"cuiattng surface of 

low h , SlraWe '° 3 h ' 8h - Wear reslsl ^« — W «ucn as 

polyethylene or ceramics. Accordingly, in preferred embodiments of me 
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mvem.on, a shell being made of polyethylene, or similar appropriate 
matenal. and having a shape which corresponds with the bearing surface is 
machine fitted to the latter. Note, however, that although nZ to Z 
provtdes for a tighter fit end a convenient form of manufacZ Tu no" 


,h.„ " " t"*? n ° ,eworth y « tte bearing surface comes under load 

t™J t^ZTT ent ' * "*"»»•«•"■ b ~ *° — S^L 

such as titanium nitrate or titanium carbide. Alternativelv th* c.f 

ss^e to — — — -X^^Z 

accordttt'r 117 di f QS !, d " 4 meth ° d f ° r inSerU ^ a SOcket -ember 

reouLed ^ Although not 

required in many cases, it may initially be necessary for the suraeon to 

^IZiTn^t^ Feam int ° Ae *~^^t£X » 

.oint hi i ^ appr °P riate to d ° *° * ^ses where this paxt of L 
joint has undergone severe pathological degeneration. 

Nevertheless, whether or not the decision is made to perform the small 
hemispherical ream, the method generally includes the steps "f 

mP» „«" ^ m8ing 3 SUrf3Ce ° f ^ ap P r °P riate i oi ^ orientation determining 
~~ W « h * e ^osed surface of the socket portion o^ne 

Cns re r ft e r P ° SeS diSd ° SUre ' * *** Nation determining 

correct o , an , aPPr0priate device can be used to determine the 

correct orientation for a replacement prosthesis- 

corrJ! PUlatinS j ° im ° rientation determining means so that the 
correct angular orientation for a socket portion of a Joint replacement 
assembly is determined. 


,1 f S " ch J detarminati ° n <• rttical. both for ensuring the best aUgnment and 
also for finding a position which providas lhe ^ ^ 

Determination of the correct angular orientation may be achieved Thy ha*ng" 
reference ,o appropriate anatomical landmarks, by simple visualisauon T 
with whatever method is preferred by the surgeon. 

c) forming a hole into the bone adjacent the joint orientation 
determining means with a hole forming means, such as a drill bit using said 

r^nZ *e ete T ™™ " * 8UWe - * -boZits of 

hoLT j . orientation determining means is pre-prepered with a 

hole designed to receive the hole forming means. In aUernauv. 
embodiments, it may not be- 

w^ th* zzEzz bi e r oa d ~ ing — from — * 

sh an ^ ^ fOTmed ' n (C) " a « uide ' reami °8 an appropriately 

the bone engaging surface of a fully inserted socket member 

the „v„ t rmg ' nS 11,6 b ° ne enSagln8 SUrface of a s ° ck « member according to 
the mvent.cn mto contact with the reamed surface of bone; and 

the sol^r/mbaf 8 J™"*- «° «- bone. In preferred embodiments, 

the socket member is press fit. and not threaded. While a socket member 
having . thread is no , ou(s . de of p^ "fiT 

solution is preferred as i, significantly decreases the technical comply of 

~d n pre S ,e eXF T K !T W ^ ^ "** mamb ~ 

inserted, preferred embodiments disclose that there should be a small space 

between the extremity o, the bone engaging surface and die reame7suS.ce of 

*e socle, memb ^ r °° m '° ^ *" ' »»" ™ <* subsidence of 
cne socicet member when it is suhiertaH ™_ ^ 

during weight-bearing. compressive forces, for exampie, 

. .... Rel f°'ced fixation of the socket member in Ore correct position may 
additionally be achieved by cement, by a combination of roughening and 
hydroxyapatite. or by any other appropriate means. 
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The socket member, according to this invention, is now ready to 
receive the counter-component of the joint, or a prosthesis thereof. 

More specifically, in cases where a socket member according to the 
invention will be used to replace the acetabular portion of a hip joint, similar 
commentary regarding the steps above is appropriate, but in summary, the 
method includes the following: 

a) bringing a convex surface of a hemispherical cup (an appropriate 
joint determining means for hip joint arthroplasty) into apposition with the 
exposed surface of the acetabulum; 

b) manipulating the hemispherical cup so that the correct angular 
rtermined^ " P ° rti ° n ° f 3 total hi P placement assembly is 

c) forming a hole into the bone adjacent the hemispherical with a hole 
forming means, such as a drill bit. using said hemispherical cup as a guide- 

d) removing the hemispherical cup from apposition with the exposed 
surface of the acetabulum; ^ 

e) using the hole drilled in (c) as a guide, reaming an appropriately 
sized frusto-conical portion of bone from the acetabulum to a desired depth 
thereby creating a reamed surface of bone; 

f) bringing a socket member according to this invention into contact 
with the reamed surface of bone; and 

g) securing the socket member to the bone. 

The socket member is now ready to receive the head of the femur, or a 
prosthesis thereof. 

In accordance with this latter description, pertaining to a method for. 
inserting a device according to the invention in an arthroplasty procedure on 
the hip joint, a further aspect to the invention is disclosed: 

In a further aspect, the present invention consists in a method of 
inserting a device according to the first aspect during an arthroplasty 
procedure involving the hip joint, wherein the bone engaging surface is 
comprised of a first frusto-conical portion and at least a second portion 
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wherein the second portion includes a spherical section, the method 
including the steps of: 

wit*. * bringin 5 9 COnV6X SUrfaCe ° f 3 hemis P^rical cup into apposition 
with the exposed surface of the acetabulum; 

b) manipulating the hemispherical cup so that the correct angular 
rtermrned 50 ' *" P ° rti ° n ° f a h * "Placement assembly is 

th. Vi C) /T in8 ? h ° le ^ acetabulum a hole forming means, using 
the hemispherical cup as a guide; 8 

d) removing ;the hemispherical cup from apposition with said exposed 
surtace of acetabulum; 

e) using the hole drilled in (c) as a guide, reaming an appropriately 
sized frusto-conical portion of bone from the acetabulum to a desired depth 
thereby creating a reamed surface of bone; 

f) bringing a device according to this aspect of the invention into 
contact with the reamed surface of bone; and 

g) securing the device to the bone. 

A significant advantage of the present invention is that in the event 
that an error is made while carrying out step (e). and the ream is found to be 
m the wrong direction, the option is still available to then use a 
hemispherical reamer to slightly enlarge the reamed surface of bone, with 
minimal extra bone resection. In this instance, it will be possible to still 
position a hemispherical socket member against the reamed hemispherical 
surface and secure it to the bone. Thus, the present invention additionally 
offers a satisfactory avenue for dealing with initial errors of alignment in 
reaming the appropriately sized frusto-conical portion of bone. 

As noted above, the device of the present invention may be a one-piece 
unit or optionally comprise two pieces. In the latter, the device may include 
a first component that sits within a reamed section of bone and receives a cup 
component therewithal. The first component is typically made from a 
biocompatible metal and the cup component from a polyethylene of ceramic 
material. The cup component receives a counter component of a joint. 
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Typically, the first component is secured to the bone of a patient by 
screws, thus requiring screw holes to receive the screws. When the 
polyethylene or ceramic cup component is placed within the first component 
and the device subjected to the fluid pressures experienced during walking 
micromovement between the two components may occur. This may lead to 
the production of debris that can migrate through the screw holes within the 
first component and penetrate the bone, resulting in bone loss. 

In a further aspect of the invention, therefore, there is provided a 
device for use in a surgical procedure involving arthroplasty, the device 
including a bearing member at least partially received within a recess of a 
bone engaging member and a liner positioned at least partially between said 
bearing member and said bone engaging member to substantially cover at 
least one bone securing means of said bone engaging member. 

In another aspect, the present invention comprises a liner for an 
arthroplasty device, said liner at least partially positionable between a bearing 
member and a bone engaging member of the arthroplasty device to 
substantially cover at least one bone securing means of the bone engaging 
member. 5 

The bearing member may comprise a first surface to receive a counter 
component of a joint and a second surface that is engageable with said liner 
The bone engaging member may have a liner engaging surface and a bone 
engaging surface. 

The first surface of the bearing member may comprise a relatively 
planar surface into which is formed an indent to receive a ball portion of a 
joint. 

The second surface of the bearing member may form a circumferential 
join with the first surface and extend away from said circumferential join to 
define a substantially hemispherical or frustoconical portion. 

The bone engaging member typically also has a relatively planar 
surface into which is formed the recess, said recess defined by the liner 
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engaging surface and said planar surface forming a run around the recess 
The recess receives the bearing member of the device. 

c 0 „,„„ The f UTT* preferabl y «**antla]ly conforms with the 

contour of the h»er engaging surface of the bone engaging member. 

™, *' 'r 5 ?" 6 b ° ne SeCUrinS mems °°™P™° « least one and 

preferably a plurality of screw holes through which screws may threaded. In 
us^ the bone engag,ng member is positioned appropriately within a reamed 
portmn of bone and the screws threaded through the holes and into me Tone 
of the pat.en, to secure the bone engaging member to the bone. 

the bolel^ fWto ^ C ° VerS * e scrcwh0 'e(=) and the screw(s) whan 
the bone engaging member is secured to the bone of the patient. In a 
preferred embodiment, at leas, a portion of the liner extends beyond the liner 
engaging surfaca o, the bone engaging member. Typically, the potion JZ 
liner that extends beyond the liner engaging surface comprises a lip member 

hner fully seals the space between me bearing member and <he bone engagmg 

of 7m Z miCrom0 — between the two and the bund up 
of wear debris when me device is in use. By fuily sealing the space between 
he two components, any wear debris ia also prevented from mfgranng Wo 
the bone v,a the screw holes of the bone engaging member. 

.i.anium e Tb!b ' ^ "j™* fr ° m 3 M *»»W««W material including 
titanium. The bear.ng member is typically made from a polyethylene or 
ceramtc materiel and the bone engaging member is preferably made from a 
froTaTn i em ? L , 0 P ,io ^*e bone engaging member may be made 
from a graded material including a functionally graded or biologically graded 
material, or reinforced hydroxyapatite. 

The liner of the device preferably has a diameter of less than 1mm and 
more preferably less than 0 .5mm. This embodiment is particularly 
advantageous in the, the liner is sufficiently thin so as ,o not significantly 
increase the thickness of the device and so as to deform and cold weld to the 
bone engaging member of the device. 
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In a still further aspect, there is provided a method of inserti™ a dev ™ 
during an arthroplasty procedure, the device including a beaZtTberT 
least partially receivable within a recess nf th* K« oeanng member at 

liner ~ed at least p^ 

-gaging member to substantially cover at least one bone s'cuTg mean, 7 
the bone engaging member, said method comprising- 

portion* boT :^ b0ne en8a8in8 ^ a « — d 

saidat^e^ 

engaging ^ ^ ^ " * ^ "~ 

(dj Pining the bearing member within the recess of the bone 
engaging member and securing the bearing member to the bone Z^Z 
member such that the liner is positioned therebetween. * * 

en ga Jfmeth' " t0 * W Surface of bone 

the lf„7 u P , n ° r t0 P ° Sitionin g ° f *e bearing member. In this regard 
the hner may be cold welded to the bone engaging member. 

The bone -gaging member is typically fixed to the bone of a patient bv 
a screw or a plurality of screws. In this regard, the liner is preferably % 
posmoned such that it fully covers said screw or plurality of screws 

press b6arinS memb6r ^ ^ S6CUred t0 thC b ° ne - W -mber by 

DQrf . T T cally> th ^ evi ^ 

portion of a joint including a hip joint of a patient. 
Brief Description nf th e Drawin g 

By way of example, preferred embodiments of the invention are 
descnbed with reference to the accompanying drawings in which: 
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Fig. 1 is a schematic representation of a prosthetic total hip 
replacement assembly, as inserted, following arthroplasty to the right hip ; 

5 « f F !f 2 \ iS ! Cross - sectional of a socket member according to a 
5 Preferred embodiment of the invention; 

Fig. 2b is a diagrammatic representation of a top view of the socket 
member in Fig. 2a , illustrating the first surface of that socket member 

10 f Fi S' 3a ^ a perspective view of a socket member according to the 

preferred embodiment of the invention illustrated in Fig. 2a 

Fig. 3b is a cross-sectional view of the socket member of Fig. 3a; 

15 em » J' 8 ' 4 ! 1 8 1 P6rSpeCtive view of a socket member according to another 
embodiment of this invention; «"iotner 

Fig. 4b is a cross-sectional view of the socket member of Fig.. 4a; 
20 Fig " f' 5 an ex P lode d perspective view illustrating the relative 

accord ng to a preferred embodiment of the invention, and the head of the 
K£ Pr0SthSSiS there ° f) - ^ ™ ab ° Ut to b ° --ted into *e 

25 

Saas/or^ 

30 of the ^eli:~ ti0nal " * ^ ta 3 ^ 

Figure 7 is a perspective view of positioning of the components of the 
device depxcted in Figure 6 during a hip arthroplasty procedure. 

35 Preferred Mode of Carrying Out th* hrvgntion 


16 


The device according to this invention may be used in a range of 
arthroplasty procedures, but is of particular applicability to arthroplasty 
procedures involving the hip joint (see Fig. 1). W 

The socket member 10 has a bone engaging or contacting surface 20 
tha ls composed of a first portion which is frusto-conical 11 L a second 
portion comprising a spherical section 12. Consequently, the foregoing 
descrxption outlines preferred structural combinations of the frusto-conical 
portion 11 and portion comprising a spherical section 12 for the bone 
contacting surface 20 of the socket member 10. 

The bone contacting surface 20 of the socket member 10 extends away 
from the socket member's first surface 21 in such a way that the cross- 
sectional diameter of the bone contacting surface 20 (in a plane substantially 
perpendicular to the longitudinal axis) diminishes at one rate for the frusto- 
conical portion 11, and diminishes at a second different rate for the second 
portion comprising a spherical section 12 to a rounded extremity 22. In other 
words, the frusto-conical portion 11 of the bone contacting surface 20 is 
oriented so that its smallest cross-sectional diameter meets, circumferentially, 
with the hemispherical section formed by the portion comprising a spherical 
section 12; and its largest cross-sectional diameter meets, circumferentially 
with the first surface 21 of the socket member 10. 

As indicated earlier, the scope of this invention is not limited to the 
embodiments just described. There are multiple variations for the 
construction of the bone contacting surface 20 having a plurality of portions 
each with unique shapes, which fall within its scope. However, as noted in ' 
the description of the invention the incorporation of a bone contacting 
surface 20 having a combination of a frusto-conical portion 11 and portion 
comprising a spherical section 12 may contribute considerably to the 
functionality and securability of the socket member 10. 

In replacing a socket portion of a joint, the fixation of the socket 
member 10 must be able to withstand rotational and other movement forces 
created during articulation of the joint. Having a frusto-conical shape for a 
portion 11 of the bone contacting surface 20 of the invention is also of 
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ZaZ" Va ' Ue ' " SUCh " Sh3Pe ^ eXCeUent Side r0taUOnal StabU,siD « 


which the w' k* ^ he ' PS '° ^ that "V compressive forces 
be^L it H ^ aPP " eS *° b0ne f <* — *>* welght- 

oi >' f y d ' SWbuted: wi * * fru^o-conlcal shape 11. compression 
of the bone wtll he greatest at the largest cross-sectional diameter of L 

of the socket member 10. The fatter will, when the socket member 10 has 
been inserted according to thts invention, be located neer the surface of the 
bone 30. It ,s desirable for the greatest compressive force which the socket 

oecT ^ ,0 bOEe 30 1 ° tC dlSttibuted * « his to-"-- This is 
^r 115 ' compression occurs in deeper regions of the bone 30. 
for example those regtons adjacent the extremity 22 of the bone contacting 
surface 20 of the socket member 10, men the surface bone 30 is protect 
from stress and tends to weaken. 

distrJ! 16 C T City ° f a 5 ° Cket memb6r 10 accordin S to this invention to 
distribute such compressive forces desirably is further augmented by the 
presence of a portion comprising a spherical section 12 near or at the 
extremity 22 of the bone contacting surface 20. In preferred embodiments 
the bone contacting surface 20 of the socket member 10, despite being ' 
comprised of two portions each having unique shapes (11 and 12 
respectively) is continuous, in that the meeting loci of these portions 11 and 
12 are not interrupted, or constructed, by a sharp edge or a 'step'. When the 
portion comprising a spherical section 12 is at the extremity 22 of the bone 
contacting surface 20 it acts as a further means to ensure that no such edge or 
step is m contact with the surrounding bone 30. The value of ensuring as 
much, especially near the extremity 22 of the bone contacting surface 20, is 
that an edge-like or step-like protrusion would, during the application of 
weight-bearing compressive forces, act as a stress riser on the bone. For the 
reasons already outlined, among others, this is not desirable. 

The bearing surface 25 is located at the first surface 21 of the socket 
member 10. Such a bearing surface 25, has the capacity to receive the 
counter-component of a joint such as the head of the femur 40 (or prosthesis 
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thereof) in a hip joint. In fact, the first surface 21 of the of the socket member 
10 is comprised of a relatively planar annular surface 26 into which the 
bearmg surface 25 forms an indent. 

While there are no particular limitations on the materials to be used in 
the manufacture of the socket member 10. it is replacing a bony component of 
a joint, and must, therefore, have- similar characteristics in terms of strength 
and resilience. As already explained, various metals, as well as ceramics or 
carbon fibre may all be appropriate. As an integral component of the socket 
member 10. the bearing surface 25 will also be made of such a material 
However, since this surface 25 of the socket member 10 represents the 
arnculating surface of the joint, it is desirable to use a material of high wear 
resistance such as polyethylene or ceramics. Accordingly, a shell 27 being 
made of polyethylene, or similar appropriate material, and having a shape 
which corresponds with the bearing surface 25 is, in the depicted 
embodiment, machine fitted to the latter. However, although machine fitting 
provides for a tighter fit and a convenient form of manufacture, it is not a 
requisite component of this invention that the shell 27 be fitted by machine 
Indeed, any appropriate method of fitting the shell 27, including for example 
by known methods of clipping it into position, falls within the scope of this 
invention. 

In addition, as the bearing surface 25 comes under load, there may be 
relative movement, or micro-motion, between the shell 27 and the bearing, 
surface 25 of the socket member 10 to which it is fitted. This can generate 
wear particles. In order to render less likely such generation, the interface 
between the bearing surface 25 of the socket member 10 and the shell 27 is 
surface-coated with a material, such as titanium nitrate or titanium carbide. 

Also disclosed is a method for inserting a socket member 10 according 
to the invention as a prosthetic replacement for the acetabular portion of a 
hip joint (see Fig. 1). Although not required in many cases, it may initially be 
necessary for the surgeon to perform a small hemispherical ream into the 
acetabulum 50. It may be appropriate to do so in cases where this part of the 
joint has undergone severe pathological degeneration. Nevertheless, whether 
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or not the decision is made to perform the small hemispherical ream the 
method generally includes the steps of: 

a) bringing a convex surface of a hemispherical cup (not shown) fan ' 
appropriate joint determining means for hip joint arthroplasty) into 
apposition with the exposed surface of the acetabulum 50- 

b) manipulating the hemispherical cup (not shown)'so that the correct 
angular orientation for an acetabular portion of a total hip replacement 
assembly is determined. Such determination is critical, both for ensuring the 
best alignment and also for finding a position which provides the least 
likelihood .of dislocation. Determination of the correct angular orientation 
may be achieved by having reference to appropriate anatomical landmarks 
by simple Visualisation, or with whatever method is preferred by the surgeon- 

c) forming a hole (not shown) into the bone 30 adjacent the ' 

hemispherical cup (not shown) with a drill bit (not shown), using said 
hemispherical cup as a guide. The hemispherical cup is normally pre- 
prepared with a hole designed to receive the drill bit; 

d) removing the hemispherical cup (not shown) from apposition with 
the exposed surface of the acetabulum 50; 

_ ^ usin g the hole drilled in (c) as a guide, reaming an appropriately 
sized frusto-conical portion of bone from the acetabulum to a desired depth 
thereby creating a reamed surface 55 of bone 30. The reamed surface 55 ' 
should extend to a depth slightly beyond the depth attained, according to this 
invention, by the extremity 22 of the bone contacting surface 20 of a fully 
inserted socket member 10. y 

with ♦? bringil ? a T ^ member 10 accordill S to this invention into contact 
with the reamed surface 55 of bone 30; and 

g) securing the socket member 10 to the bone 30. In the depicted 
embodiment, the socket member 10 is press fit, and not threaded As 
explained in (e) above, when the socket member 10 is fully inserted, there 
should be a small space 60 between the extremity 22 of the bone contacting 
surface 20 and the reamed surface 55 of bone 30. This space 60 provides 
room to allow for a small amount of subsidence of the socket member 10 
when it is subjected to compressive forces, for example, during weight- 
bearing. ■ " °^ 
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Reinforced fixation of the socket member 10 in the correct position 
may additionally be achieved by cement, by a combination of roughening and 
hydroxyapatite. or by any other appropriate means. 

The socket member 10, according to this invention, is now ready to i 
receive the head of the femur 40, or a prosthesis thereof. 

In a further aspect of the invention, device 100 comprises a bearing 
member 101 that is received in a recess of a bone engaging member 102 The 
device also has a liner 103 positioned between the bearing member 101 and 
the bone engaging member 102 to substantially cover bone securing means 
104 of the bone engaging member 102. 

The bearing member comprises a first surface 105 to receive a counter 
component of a joint and a second surface 106 that is engageable with the 
liner 103. The bone engaging member has a liner engaging surface 107 and a 
bone engaging surface 108. 

The first surface 105 of the bearing member comprises a relatively 
Planar surface portion 109 into which is formed an indent 110 to receive a . 
bail portion of a joint. 

The bone engaging member 102 also has a relatively planar surface 
portion 111 into which is formed the recess 112, said recess 112 defined by 
the liner engaging surface 107 and said planar surface portion 111 forming a 
rim around the recess. The recess receives the bearing member 101. 

The liner 103 substantially conforms with the contour of the liner 
engaging surface 107 of the bone engaging member 102. 

The bone securing means 104 comprises at least one and preferably a 
plurality of screw holes through which screws 113 are threaded. In use, the 
bone engaging member 102 is positioned appropriately within a reamed 
portion of bone and the screws 113 threaded through the holes and into the 
bone of the patient to secure the bone engaging member 102 to the bone. 
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The liner typically fully covers the screw holes and the screws 113 . 
when the bone engaging member 102 is secured to the bone of the patient. In 
a preferred embodiment, at least a portion 114 of the liner 103 extends 
beyond the liner engaging surface 107 of the bone engaging member 102. 
Typically, the portion 1 14 of the liner 103 that extends beyond the liner 
engaging surface comprises a lip member that engages the rim of the bone 
engagxng member. In this embodiment, the liner fully seals the space 
between the bearing member 101 and the bone engaging member 102 thereby 
reducing imcromovement between the two and the build up of wear debris 
when the devxce is in use. By fully sealing the space between the two 
components, any wear debris is also prevented from migrating into the bone 
via the screw holes of the bone engaging member. 

Ht. ■ Pnt ^ a u' hner ^ made fr0m 3 biocoi *Pat*le material including 
titanium. The bearing member is typically made from a polyethylene or 

biZ" Iial ™? b ° ne 6ngaSing memb6r is P referabiv -de from a 
biocompatible metal. Optionally, the bone engaging member may be made 

from a graded material including a functionally graded or biologically graded 
material, or reinforced hydroxyapatite. 

In use. the bone engaging member 102 is positioned within a suitably 

ZTt TT U ° fb *T ° f " Patient " The b ° ne enga ^ member 1£J 2 is then 
fixed to the bone of the patient via screws 113. The liner 103 is then 

positioned adjacent or in engagement with said bone engaging member 102 

and the bearing member 101 positioned within the recess 112 of the bone 

engaging member 102. The bearing member 101 is then secured to the bone 

engaging member 102 such that the liner 103 is positioned therebetween. 

It will be appreciated by persons skilled in the art that numerous 
venations and/or modifications may be made to the invention as shown in the 
specific embodiments without departing from the spirit or scope of the 
invention as broadly described. The present embodiments are, therefore to 
be considered in all respects as illustrative and not restrictive 


